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Background: An increase in the incidence of sexually transmitted infections and hepatitis C virus (HCV)
infections in HIV-infected men who have sex with men (MSM) has recently been reported.
Objective: To estimate HCV incidence and risk factors among HIV-1-infected patients followed up since
primary HIV infection in the French PRIMO Cohort between 1996 and 2005.
Patients and methods: All patients with at least 18 months of follow-up were studied. HCV antibody tests
were performed on baseline plasma samples and repeated on the latest available sample when negative
at baseline.
Results: In total, 402 patients with a median follow-up of 36 (range 18–104) months were eligible. HCV
seroconversion was observed in 6 patients (4 men and 2 women), corresponding to an HCV incidence rate
of 4.3 per 1000 person-years. Incidence rates in men and women were 3.5 and 7.8 per 1000 person-
years, respectively. The incidence rate was 1.2 per 1000 person-years before January 2003 and 8.3 per
1000 person-years after January 2003 (p = 0.06). The classic risk factors for HCV infection were found in
women (intravenous drug use, and body piercing), whereas the only identified risk factor for HCV
acquisition was unsafe sex in the four men.
Conclusions: Increase in the incidence of acute HCV infection in recently HIV-infected patients confirms the
shift in sexual behaviour in the recent years, especially in HIV-infected MSM. Repeated testing for HCV
antibodies should be carried out in HCV-negative HIV-infected patients and specific recommendations
about protected sex should be clearly provided.

T
he recent increase in sexually transmitted infections
(STIs) among HIV-infected men who have sex with men
(MSM) suggests a relapse in at-risk sexual behaviour in

this population, and is a major public health issue. Since the
beginning of the 21st century, marked increases in syphilis,1

rectal and genital gonorrhoea,1 2 as well as anorectal
lymphogranuloma venereum,3 4 have been reported in HIV-
infected MSM from Europe and the US.

Along with the increasing reports on STI and HIV super-
infection among HIV-infected MSM, many groups have
reported an increasing incidence of acute hepatitis C virus
(HCV) infections in patients who had no risk factor other
than high-risk sexual practices.5–10

In France, an increase in at-risk sexual behaviour was
recorded since the late 1990s in HIV-1-infected patients
presenting with (primary HIV infection) PHI and enrolled in
the French PRIMO cohort.11 We investigated the incidence of
HCV infections in this specific population.

PATIENTS AND METHODS
Study population
Our study comprised patients presenting with primary HIV
infection, enrolled in the multicentre prospective French
ANRS PRIMO Cohort (ANRS CO 06).12 13 From 1996 to July
2005, 605 patients with PHI have been enrolled in the cohort,
with a median follow-up of 30 (range 0–109) months.

Primary HIV infection (PHI) was identified as described
previously.14

For all patients enrolled in the PRIMO Cohort, clinical
visits were carried out and serum or plasma samples were
stored at 280 C̊ at inclusion, at 1, 3 and 6 months, and then
every 6 months. HCV serology is a part of the tests performed

at baseline for all the patients included in the cohort. Our
analysis was restricted to patients enrolled in the PRIMO
Cohort who had at least 18 months of clinical and biological
follow-up, with the cut-off date of 1 July 2005.

HCV serological and amplification testing
For all patients, inclusion plasma samples were prospectively
tested for anti-HCV antibodies (Ortho HCV 3.0 enzyme linked
immunosorbent assay test, Ortho Diagnosis System, Raritan,
New Jersey, USA). For patients with negative anti-HCV
antibodies at inclusion in the PRIMO cohort, the latest
available frozen plasma sample was tested for HCV serology.
When this latest sample was positive for HCV antibodies,
HCV serology was retrospectively performed on stored frozen
plasma samples from previous visits to determine the timing
of HCV infection more precisely. Qualitative detection of HCV
RNA (HCV Cobas Monitor V.2.0, Roche Diagnosis System,
Meylan, France; lower limit of quantification 50 IU/ml) was
performed on all samples positive for anti-HCV antibodies,
and genotyping (Innolipa HCV II, Bayer Diagnostics,
Emeryville, California, USA) in samples with detectable
HCV RNA.

RESULTS
Characteristics of patients at baseline
In all, 402 of 605 patients were eligible for this study as they
had at least 18 months of follow-up in the cohort at the time
of the analysis. Their median age was 34 (range 15–72) years,

Abbreviations: HCV, hepatitis C virus; IVDU, intravenous drug use;
MSM, men who have sex with men; PHI, primary HIV infection; STI,
sexually transmitted infection
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and 18.7% (n = 75) were women. Table 1 summarises their
characteristics.

Anti-HCV antibodies were detected in 23 (5.7%) patients at
inclusion—that is, soon after PHI. These patients (4 women
and 19 men) did not significantly differ (p = NS) from the
remaining 379 HCV-negative patients, except for risk factor
for HIV infection. The proportion of patients with blood
exposure (occupational, or intravenous drug use (IVDU))
was significantly higher among the HCV-positive patients
(17.4%, 4/23; two patients infected from occupational
exposure and two IVDU) than among HCV-negative patients
(0.3%, 1/379; infected from occupational exposure, p,0.001).
Conversely, the proportion of homosexual men was signifi-
cantly lower among HCV-positive patients (47.8%) than
among HCV-negative patients (63.9%, p,0.001). In addition,
among all MSM, the proportion of patients with positive
anti-HCV antibodies at the time of PHI was 4.3%.

HCV RNA was detectable in 10 of the 23 (45%) patients
with positive HCV antibodies, with HCV genotype 1 in nine
patients (MSM, n = 2; IVDU n = 4; heterosexual, n = 1;
occupational exposure, n = 1; unknown, = 1), and genotype
2a/2c in one patient (occupational exposure).

Longitudinal follow-up
The median follow-up time of the 379 HCV-uninfected
patients was 36 (range 18–104) months, providing a follow-
up period of 1405 person-years. HCV seroconversion was
observed in six patients (4 men) between 1996 and 2005,
corresponding to an HCV incidence rate of 4.3 per 1000 per-
son-years. Incidence rates in men and women were 3.5 and
7.8 per 1000 person-years, respectively (p = NS). All but one
seroconversion occurred since 2003, yielding to an incidence
rate of 1.2 per 1000 person-years before January 2003 and 8.3
per 1000 person-years since 2003 (p = 0.06).

In four of six patients, the classic risk factors for HCV
infection (IVDU, blood transfusion, recent invasive medical
procedures, a history of acupuncture, tattooing or, body
piercing) were inquired into, but were not found.

Patients A and B were women (A: HCV genotype 3; B: HCV
genotype 1a). Both had a history of body piercing during the
period around HCV seroconversion. Patient B reported
inconstant condom use and intravenous drug use in the
few months before HCV seroconversion with her steady
partner who was an IVDU who became HIV infected in 2002
and was diagnosed HCV infected in 2003.

The other four cases of HCV seroconversion occurred in
men (C, E, F: HCV genotype 4d; D: HCV genotype 1). All four
patients reported highly at-risk sexual behaviour with
unprotected anal sex with men. At the time of HCV
seroconversion, syphilis was concomitantly diagnosed in
two of them (C and E). A history of syphilis (in patients D

and E) and Chlamydia trachomatis prostatitis (D) was also
recorded.

DISCUSSION
Evidence is now available that HCV may be transmitted via
the sexual route. Indeed, HCV is detectable in semen,15 16 and
male-to-female sexual transmission has been clearly docu-
mented.17 We observed an HCV incidence rate of 4.3 per
1000 person-years in a cohort of HIV-infected patients
comprising ,1% of injecting drug users and where most
people became HIV infected through the sexual route. We
also showed that HCV seroconversion occured not only in
HIV-infected MSM but also in HIV-infected women. In
France, the incidence rate of HCV infection in the general
population has been estimated at a much lower level, 0.076
per 1000 person-years.18 The same trend was also found in
Switzerland, where the incidence of acute HCV ranged from 0
to 0.04 cases per 1000 person-years in the general population
(http://www.bag.admin.ch/infreprting/gs01/index.htm.), but
it reached 7 per 1000 person-years among HIV-infected MSM
between 1988 and 2004.10 The incidence rate of HCV
transmission was also evaluated among a large sample of
non-HIV-infected, heterosexual, monogamous HCV-serodif-
ferent couples followed for 10 years in Italy, and reached only
0.37 per 1000 person-years.19 In our study, we also found that
the proportion of MSM with positive anti-HCV antibodies at
the time of PHI was low (4.3%), suggesting that, even among
MSM with at-risk sexual behaviour (given that they acquired
HIV), HCV prevalence was low before the acquisition of HIV
infection. This is in keeping with other published data,
suggesting that HCV sexual transmission may be enhanced
by HIV coinfection,20 past or current syphilis or gonorrhoea,20–22

herpes simplex type 2 infection23 and at-risk sexual behaviour
with multiple casual partners,23–25 anal intercourse17 26 and
traumatic sexual practices.8

HCV RNA is more often detected in semen of HIV–HCV-
coinfected men than is HCV-monoinfected patients,16 and
HIV-infected men have markedly higher seminal lympho-
cytes than HIV-uninfected men,27 which could yield a higher
viral burden of HCV in the semen of HIV–HCV-coinfected
men than in HCV-monoinfected men. In addition, the
concomitant presence of another STI, with genital erosive
lesions, may facilitate HCV infection.21 In two of the four men
who seroconverted for HCV, the concomitant diagnosis of
syphilis may suggest that HCV was transmitted when a
chancre was present. Finally, high-risk sexual practices with
bleeding during sex may facilitate transmission of blood-
borne infections such as HCV.8

Interestingly, the only identified risk factor in men was at-
risk sexual behaviour, whereas the classic risk factors for
HCV acquisition were found in both women. In addition,
even if we considered that patient B might have acquired
HCV through heterosexual intercourse with her HCV-infected
partner, the incidence of heterosexual transmission of HCV in
our cohort would be close to that reported by Vandelli et al,19

suggesting that the increase in HCV incidence is fuelled by
the sexual route only in a specific group of MSM engaging in
highly at-risk sexual behaviour. Moreover, patients C, E and
F were infected with HCV genotype 4d in 2003 and 2004,
concomitantly with other reports of acute HCV infections
with a cluster of HCV genotype 4d in the same geographical
area,9 suggesting the sexual spread of this genotype in HIV-
infected MSM in Paris.

We showed that acquisition of HCV infection seems to be
more frequent in HIV-infected people followed up in the
French PRIMO cohort (especially in MSM) than in non-HIV
heterosexual people, and the incidence of HCV has increased
in this cohort since 2003, concomitantly with other reports of
increasing STI incidence among HIV-infected MSM, thus

Table 1 Characteristics of patients at baseline (n = 402)

Men 327/402 (81.3%)
HIV risk factor

Homosexual intercourse 252/327 (77.1%)
Heterosexual intercourse 44/327 (13.5%)
IVDU or blood exposure 5/327 (1.5%)
Other 8/327 (8%)

Women 75/402 (18.7%)
HIV risk factor

Heterosexual intercourse 72/75 (96%)
Other 3/75 (4%)

Positive HCV antibodies 23/402 (5.7%)
Women 4/23
Men 19/23
Detectable HCV RNA 10/23

HCV genotype 1 9/10
HCV genotype 2 1/10

HCV, hepatitis C virus; IVDU, intravenous drug use.
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confirming the shift in the sexual behaviour of this
population between the late 1990s and the beginning of the
21st century,11 with a recent lower adherence to safer sex. As
the treatment of chronic HCV infection is less potent in HIV–
HCV-coinfected patients than in HCV-monoinfected
patients,28 29 early identification of acute HCV infection is
important as treatment during the acute phase may represent
a window for HCV eradication.30 Thus, repeated screening for
HCV antibodies in HCV-negative HIV-infected patients (not
only MSM) with sexual activity should be recommended and
routinely set. HIV-infected patients should be aware of the
ongoing HCV spread, and specific recommendations regard-
ing protected sex (condom use and gloves for at-risk
practices) should be clearly provided for the prevention of
STI and blood-borne diseases.
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